Introduction: Policy discussions reference ideas of informed and active users of e-
| INTRODUC TI ON
E-health "the use of information and communications technologies in support of health" 1 is associated with ideas about agency in health care. Policy discussions often assume that increased access to health information, new strategies for communication between health-care users/providers and new tools for self-management will change clinical relationships 2 with predictions that e-health will generate more informed users who more actively manage their health care. 3 In this paper, we problematize these assumptions about ehealth and agency by deploying a meta-narrative review approach in conjunction with consideration of the example of online sexual health services, thereby providing a richer policy-relevant account of the possible relationships between e-health and the agency of both users and providers of services. Our prompt to investigate these questions was the experience of a four-year evaluation of e-sexual health services, [4] [5] [6] [7] [8] where agency emerged as an important construct in conversations from initial funding applications and through service development and delivery. 4 Online sexual health services offer sexual health information, testing and treatment for sexually transmitted infections (STIs) with tests sent home, samples collected by the service user and posted to the laboratory and results sent by text message. 5 In the United Kingdom, these are increasingly commissioned by the National Health Service and are free at the point of use. The case for the development of these services is strongly linked to ideas of engaged users actively managing their care by informing themselves, testing themselves and treating themselves within online services. 4 In the United Kingdom, ideas about informed and active healthcare users feature strongly within policy discourses, with the right to be involved in planning and making health care-related decisions set out in the Health and Social Care Act 9 and the NHS Constitution. 10 These documents specify the importance of shared decision making and choice in health care. Government policy links the discourse on the active health-care user with predictions that e-health will support this process; for example, NHS Digital, the national information and technology partner, aims to develop digital strategies that "put people in charge of their own health and care". 11 In this way, e-health services are closely linked with ideas about agency, through self-management, choice and the delivery of care within non-clinical settings.
Despite its importance in policy discourse, the argument for a link between e-health and agency is far from straightforward. For example, as well as providing opportunities for information and self-care, e-health services may constrain agency by requiring new skills and additional work from health service users, facilitate clinical intrusion into private spaces and reduce choice as face-to-face care is withdrawn. 2, [12] [13] [14] E-health services may similarly constrain the agency of clinicians, challenging their control of the process of care delivery through remote consultations or computer algorithms that make diagnoses and recommend care options. 15 The proposed relationship between e-health and active health service users and providers is complex and requires critical review.
Whilst the notion of "agency" has emerged as central in the development of online sexual health services and as a useful construct through which to ask planning and evaluative questions, it is a problematic construct itself. Agency has specific meanings within different paradigms, and here, we rely on its simplest sense, that is, the "ability to act." We are aware, for example, of its relation to ideas about human self-determination from a range of contrasting perspectives, such as Christian theology, humanist philosophy and neoliberal political movements. Within some paradigms, agency has been assigned to some individuals, some animals and some actors and not others. 16, 17 Within sociology, agency it is often used in relation to structures that might determine or limit the ability to act, and within philosophy, intentionality to act is an important factor. In biomedical discourses, agency may be used in reference to shared decision making in health care 19 possibly with a requirement to engage even when engagement is not wanted. 20 We have used the notion of "agency," rather than the more specific idea of "empowerment"
as the focus of this analysis-even though the latter is often used in health-care research and policy-both because it is more descrip-
tively and normatively open-ended and because it is more commonly applied to non-humans including digital technologies. For an analysis that focuses on e-health care, this breadth seems important. The complexities surrounding the idea of agency point to the relevance of "standing back" from dominant health policy discourses and embracing broader lenses and perspectives in our exploration of the association between agency and e-health care. In what follows we use a meta-narrative review approach to "think with" material from a wide range of paradigms to generate higher order insights to inform service development, research and policy 21 and to apply these to a current example to illustrate and develop the findings.
| ME THODS
In accordance with our aim to "think with" material from a wide range of paradigms to generate higher order insights on the relationship between e-health and agency, we completed a meta-narrative review, including illustrating and developing emerging insights with examples from online sexual health services. A meta-narrative review considers a topic from multiple paradigms, collating ideas through a process of comparison across disciplines. 22 3. Philosophy of human-technology relations. 3. A hypothetical user, travelling home from work on the bus who receives her positive sexual health test from the online service by text message, can be described with reference to a combination of actors that interact in a specific time and place including: the settings on her phone that specify how much of the text message is visible immediately; the phone itself including properties such as battery life; the ability of those sitting close by to see the message; her predictions of their response; her experience of the infection as potentially stigmatizing, the information provided online, whether there is a clinic on the way home that she can visit for treatment and the algorithm that offers her online help. In this narrative, the possibilities of, and her experiences of, her agency at this moment will be constructed from all of these elements.
4. Health activism as a social movement. 4. A self-managed approach to sexual health testing is increasingly taken for granted, acceptable and may increase testing rates. However, policies of self-management can create new dilemmas for services. When people were offered a choice between free online HIV tests-one using a self-sampling method where they take their own blood test and send it to the laboratory for processing and one requiring self-testing where the test is completed at home, two thirds chose self-testing (ie a completely self-managed testing process) but only 57% of them reported their result to the service providing the test. This seems to be a clear "advance" for self-management, but also represents a potential risk for HIV surveillance.
5. Regulation and Governance of new technologies in health care.
5. The Quality Care Commission(CQC) in England is concerned with the verification of identity and the assessment of competence to complete online medical histories prior to online prescriptions, particularly in services, such as sexual health services where there was no existing offline relationship such as might be the case in general practice. Prompts for CQC inspectors visiting digital services include: "How does the provider protect against patients using multiple identities?" and "How does the provider determine the patient's location at the start of consultations." Appropriate answers to these questions in sexual health services are far from obvious and are being debated as standards and guidelines are written.
(Continues) multiple perspectives; historicity-map changes in thinking within each discipline over time; contestation-conflicting thinking from different research traditions can generate higher order insights; reflexivity-reviewers should continually reflect on the emerging findings;
peer review-emerging findings should be discussed with external audiences. 22, 23 Meta-narrative review is a two-stage process. The first stage aims to map and summarize paradigms that offer relevant thinking, and the second is to compare and contrast these to generate higher order insights.
Our mapping phase is described in Figure 1 and was informed by a process of expert consultation within anthropology, sociology, applied philosophy, health-care policy, health services research and e-health services to identify seminal papers and their implications. The seminal papers that emerged were as follows: David
Armstrong's work on agency 24 ; Deborah Lupton's work on digital health 25 ; David Nicolini's work on the time and space of telemedicine 14 ; and Trish Greenhalgh's work on the use/non-use of telehealth care. 26 We used citation mapping and ongoing expert consultation to identify the concepts underpinning this work and to explore new ones. In each case, we evaluated research papers in terms of their ability to generate new thinking on the relationship between agency and e-health care. We then summarized the results of our searches within six paradigms and generated a summary narrative within each.
During the synthesis phase, we built an over-arching narrative to generate a rich picture of the topic from multiple perspectives and tested this through a process of peer review by individual specialists in sociology, improvement science, anthropology and two presentations of early thinking to academic audiences with discussion. This process generated a focussed comparative summary of different research traditions to generate new insights on the topic in question. 22, 23 We identified and illustrated emerging higher order insights by considering the contribution of each paradigm to thinking about ehealth care through examples from our sexual health case study. The examples were informed by one author's (PB) experience of 5 years of development and evaluation of an online sexual health service.
This process shows how a service can be re-framed by "thinking with" each of the multiple paradigms we present and enables exploration of the implications of this approach.
| RE SULTS
First, we present six summary narratives that emerged as important for our analysis. In each case, their potential relevance for online sexual health services is used to help identify and illustrate insights (see Table 1 ). Following this, the narratives are collated with some points of connection and contrast indicated. The process of synthesis-especially the drawing out of tensions and higher order insights-is completed in the discussion section and illustrated with a summary of their implications for online sexual health services.
| The sociology of agency within clinicianpatient interactions and the impact of e-health care on these
This narrative is drawn from qualitative study of consultations reported within medical sociology and medical anthropology. Agency is increasingly referenced within research on clinical consultations from the 1950s 24 with the potential of e-health care to influence this referenced from the early 1980s.
Early analyses of clinician-patient interactions in the sociology of health and illness sometimes indicated a helpless, technically incompetent patient whose emotional involvement clouded their decision-making capacities. 27 Increasing acknowledgement of the importance of self-care and evidence of poor compliance with clinical advice 24 were important in re-framing consultations as "patient-centred", 28 with patients as experts 29 and consultations as negotiations. 30 This shift was associated with the development of self-management programmes that overtly value the knowledge that comes from living with a long-term condition 29 and references to shared decision making in policy documents such as the UK Health and Social Care Act. 9 Despite this discourse, patient advocates have argued that the implementation of shared decision making in clinical practice has been slow 31,32 despite training and resources to support change. 33 More foundationally, Foucauldianinspired readings of self-management have highlighted the ways in which the agency of both patients and clinicians, rather than being understood in contrast to governance, can be harnessed as a form of governance.
25,34

Summary narrative Example
6. Agency within human/computer interfaces 6. In online sexual health service development, the valuing of user experience in the testing and modification of early prototypes through continued cycles of "build, test, learn" has had positive impacts on the engagement with online sexual health testing. The "tone of voice" of each communication; the way text messages are displayed; the ability to move between different media for communication with clinicians all influence the emotional experience of engagement and communicate the values of the service (Howroyd, 2017). This is particularly important in a service which involves the exchange of sensitive information and where service access may be experienced as stigmatizing.
TA The complexities and uncertainties entailed by re-worked clinical-patient relationships, including new forms of patient participation, can be seen in online sexual health services (see Table 1 ). Here, there is no neat "transfer" of agency from clinicians to patients, nor is there a frictionless and "tidy" partnership; rather everyone has to develop and apply new forms of agency and "gains" of agency for patients entail "costs."
| Health services research on e-health care and the agency of clinicians
This narrative draws on mixed-method studies within health services research on the development and implementation of e-health care within health delivery organizations. The focus on the effect of e-health on the agency of clinicians provides a counterpoint to the focus on the agency of service users. This literature describes human-technology relations within organizations as a product of both linear, designed and predictable relationships as well as complex and emerging ones. 37, 38 Clinicians as both developers and users of e-health interventions may support or constrain implementation [39] [40] [41] with clinical roles challenged by e-health care that is potentially less messy and inconsistent. 41 Technologies also construct professional experience, 42 for example, through remote communication or monitoring devices. 39 Theories of technology adoption map influences on uptake such as: perceived usefulness/ease of use 43 ;
the social capital that comes from adoption 44, 45 ; and ability to influence implementation 45 to predict clinician engagement as users or supporters of use by others. 46 The sexual health example of online pre-exposure prophylaxis shows how "unmanageable" policy developments led to emerging roles for clinicians that then could become the basis for a degree of clinical ownership and planning. As well as being designers and users of e-health services, clinicians (and their roles and agency) are also shaped by, or "products" of, e-health care with clear implications for online sexual health services (see Table 1 , Example 2).
| Philosophy of human-technology relations
This narrative, drawing on the philosophy of technology with particular reference to agency, underscores the mutually constitutive nature of humans and technologies. It includes Heidegger's influential distinction between technologies as "ready to hand" when their usefulness for a task makes their presence and properties invisible and "present at hand" when technologies are seen as objects and can be examined in their own right along with their specific attributes and functionalities. It captures the role of humans in modifying, appropriating and combining technologies using them for purposes for which they were not designed 47 and the role of technologies in modifying human behaviour in intended and unintended ways. For example, carrying a camera constrains activities because of the need to protect it 48 and clinical decision aids are specifically designed to change professional behaviour in certain ways but also produce other effects. 42, 49 Later twentieth-century philosophers include a much wider range of actors in human-technology relationships, breaking down technologies into their component algorithms, interfaces and structures and acknowledging the importance of the places, affects, identities and relationships that influence experience of interactions. 13, 50, 51 They point to blurred boundaries between humans and technologies, as bodies are understood through technologies and technologies are given meaning by the way they interact with bodies. 52 They also introduce ideas of networked and unstable relationships involving multiple actors to create a particular interaction that may not be repeated and where the same actor may have different impacts in different networks. 16 The object of study then becomes the assemblage of objects, actors and processes that mediate an experience of e-health care.
This is in contrast to the emphasis on socially structured, and more fixed, patterns of interactions described in traditional accounts of health service user/provider consultations and the impact of technologies on them. Example 3 in Table 1 shows the application of this thinking to online sexual health services.
| Health activism as a social movement
This narrative draws on the history of health activism for rights to information and technologies to support self-care. Health activist groups have emerged in response to diverse issues including: rights to information 53 ; access to new technologies 54 ; and the recognition of specific diseases. 55 This increases the recognition of the contribution that people make to their own health care and, for example, strengthens advocacy for shared decision making with people seen as experts in their own condition. 56 The generation of a group of active, engaged e-patients' who monitor their own condition, adjust their treatments, are networked with each other, access their own medical records and online health information is one extension of this 32 but those who do not have the inclination or skills to actively manage their own health may be disadvantaged. 25 In this context, e-patients can be advocates for participatory medicine where "patients become potent agents in creating and managing their own health in partnership with physicians". 56 
| Regulation and Governance of new technologies in health care
Here, the emphasis is on the safety of medical devices requiring a structured approach to the introduction of new technologies from development to routine use. The safety of new technologies is maintained through systematic reviews of the literature, clinical trials, regulation of use, surveillance for unforeseen impacts and controlled access. 57 Technologies are largely treated as discrete entities with predictable outcomes.
Given that e-health care involves new kinds of technologiesless discrete and predicable-regulatory bodies acknowledge that new regulatory models and processes will be required and there is a commitment to developing these. They may include the regulation of complex "black box" algorithms that manage health-care decisions outside the agency of both clinicians and service users 15 ; artificial intelligence technologies that include some elements of unpredictability; and a need to ensure that the data used to drive these systems are legitimately accessed, robust and non-discriminatory. 58 In a sense, the whole point of emerging e-health technologies is that they function (or "exercise agency") in complex and unpredictable ways and this raises profound questions about the capacity to regulate them, especially by using established templates (see Table 1 , Example 5).
| Agency within human/computer interfaces
The impact of poor human/computer interfaces was highlighted in the 1970s and early 1980s when it became apparent that systems that were considered to be functionally excellent by computer scientists performed badly in the real world, generating stressed users, poor performance and decreased job satisfaction. 59 Early research to address this focused on the user at a desktop, primarily in an office setting, performing well-defined tasks. It drew on methodologies from engineering and psychology to study barriers to task completion that came from suboptimal human/computer communication. 60 Subsequent research broadened its focus to include group working and computer-mediated social interaction with a blurring of boundaries between home and work, between work and non-work and between human and computer. This "second wave" of research acknowledged the agency of people as users of computers, the variability of their responses and the unplanned and responsive nature of most work. 61 It refers specifically to the situated nature of human/ computer interaction 62 and is associated with a more participatory approach to design. A "third wave" of research looks at the interpretation and construction of meaning and emotion in human-computer interaction, the importance of non-task-orientated computer use, 60 the responsiveness of computers to their environments (such as phones that know their location), the presence of computers everywhere in the Internet of things and machine learning. 63, 64 This paradigm overtly addresses the agency of non-human actors within e-health care. In this context, any residual associations that equate digital technology with "reasoning machines" need to be problematized and opened up given that some of the key dimensions of human actors-for example "style" or "character"-are relevant to technologies as they are experienced (see Table 1 , Example 6).
| Combining the narratives and applying them to e-health policy and practice
The process of assembling and drawing together these six short narratives highlights the extent to which different currents of research, despite substantial overlaps, are built around different framings. In particular, different currents tend to construct actors and interactions differently and place emphasis on different sets of actors and interactions. Even a simple map of these ontological and epistemological divergencies indicates the diverse ways in which research has and might conceptualize the relationship between e-health and agency. Here, in summary, we will highlight three contrasting, conceptualizations of the relationship.
First, e-health technologies may be treated as tools to be used for specific interactions with planned and predictable outcomes which should be developed with evidence and monitored for safety.
Related research might focus on the impacts of e-health care on the agency of those who interact with them across populations and contexts and develop policy and regulatory frameworks that support clinical safety and effectiveness.
Second, e-health technologies can be seen as mediators between service users and clinicians. Here, the focus is on the multifarious effects of technologies on: the time, space and content of interactions; the media they utilize; the conversations they generate, the values they reflect, the emotions they engender, and the way that they distribute the work required to become or remain healthy. In this conceptualization, technologies can be seen as having some "agency" but are largely seen as interfaces between the human actors (service providers and users) who remain the focus of the enquiry. This means that dyadic (human/health professional) or triadic (human/ computer/health professional) are significant areas for research that looks at access, usability and clinical outcomes.
Third, e-health technologies can be seen as non-human actors 
| D ISCUSS I ON
A meta-narrative review approach, by highlighting pluralities and contestations, has the potential to act as a substantial stimulus to thinking about policy and service developments. We would suggest that this approach-which encourages a high level of intellectual reflexivity-is a useful complement to making progress within specific paradigms, because it supports and encourages scholarly "gestalt switches" that reorient agendas. For example, in this case, the approach helps dislodge any background assumption-sometimes embedded in health policy discourses-that e-health is simply about "tools" that enhance the agency of clinicians and empower patients.
More importantly, it indicates the range of intellectual resources needed to do justice to the topic. Opening things up in this way, almost by definition, does not provide "easy answers" to policy or practice problems, but it provides a more expansive set of possible "ingredients" for imagining ways forward.
The limitations of our approach and a challenge within this methodology in general are the requirement to limit the selection of paradigms to make synthesis possible and the necessarily succinct summaries of paradigms that inevitably lack detail and risk superficiality. During the iterative process of selection of paradigms, our core concern was to elicit breadth of perspective rather than attempt an in-depth search within any single domain, but we made difficult decisions to exclude some paradigms, for example, the study of agency within economics or some elements within other paradigms, for ex- They reveal new actors, forces and relationships that might be mobilized to promote and maintain health, 68 and they suggest that substantial policy developments will be required in response to e-health services. In addition, guidelines and education on clinical interactions might also benefit from the representation of technologies as actors and a greater acknowledgement of their role in consultations.
There is nothing to be gained simply by asking whether e-health (in general) either "increases" or "decreases" the agency of patients or clinicians. Rather we need to consider the complex ways in which the agency of relevant human actors can be constructed and inflected by specific types and aspects of e-health in ways that might be simultaneously enabling and disempowering, and which are also differentially experienced by differently positioned and resourced
actors. E-health services can produce new kinds of freedoms for patients, for example with more independent forms of access to services beyond clinical environments, but these will also represent new forms of intrusion and call for new forms of responsibility. A similar "both/and" analysis applies to clinicians-e-health represents an opportunity for more, and more radical, technical innovation for clinicians but these same technologies can powerfully structure clinical experience and even (more or less) displace clinical roles.
This review and discussion suggests an approach to service development and evaluation that assumes the presence of many human and non-human actors, blurs the boundaries between them, identifies their components and expects unpredictable and evolving interactions that will constitute the agency of each. It emphasizes the importance of research on "the thing side," that is the technologies that structure experience of e-health services 67 
